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Abstract 
Teaching students in a pleasant and successful way more and more requires the inclusion of interactive elements in the mix of 
didactic elements. As guessing games and quizzes always enjoy great popularity in class, we dreamt up the idea of developing a 
board game, based on typical gamification mechanics. Content-wise the resulting prototype game refers to Knowledge 
Management (KM) models, but its design is flexible so that it can be easily used for other learning contents in various settings 
like universities, schools or enterprise trainings. The prototype was tested and evaluated in a KM class at university. The results 
were promising and motivate to vary and further extent the concept. 
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1. Introduction 
After comprehensive research, Deterding et al. proposed a definition and differentiated gamification in the broader 
context of serious games and design for playful interactions. They define gamification "as the use of game design 
elements in non-game contexts" with the objective "to motivate and increase user activity and retention"6,7. According 
to Kapp "Gamification is using game-based mechanics, aesthetics and game thinking to engage people, motivate 
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action, promote learning, and solve problems"17. From a conceptual point of view Hamari et al. point out that 
gamification implements motivational affordances, resulting in psychological outcomes which for their part cause 
further behavioral outcomes14. Deterding et al. also explicitly stress that the term is not limited to gamification 
examples based on digital technology, e.g., the improvement of user experience in software products. 
In Gartners 2014 Hype Cycle gamification was positioned on the trough of disillusionment and predicted to reach 
the plateau of productivity within two to five years from then13. It is already in many areas and industries applied. 
Examples reach from e-learning and recruiting, change management, innovation management, software training to 
transaction handling in ERP systems22,18,19,6,20. 
There is also quite a number of examples for gamification in university education19,16,10. Widely spread both in 
enterprise and university settings are simulation games like Topsim - General Management (www.topsim.com) or 
Ford Fantastic - ITIL for IT Service Management (www.fordfantastic.com). 
In its Horizon Report: 2014 Higher Education Edition the New Media Consortium predicted a time-to-adoption 
horizon of two to three years for games and gamification in the category of important developments in educational 
technology for higher education. They conclude "that effectively designed games can stimulate large gains in 
productivity and creativity among learners"16. 
The tasks to accomplish by different stakeholders in a university education context are learning (knowledge 
acquisition) and teaching (knowledge transfer). Game-based approaches in combination with positive (motivational) 
effects of self-conducted learning are promising candidates to help tackling demotivating factors like boring, overly 
theoretical (but necessary) learning content or unfavorable schedules for face-to-face classes. This leads to our 
following research question: 
How can be gamification elements used to increase motivation of learners and support instructors when dealing 
with theory-loaded learning matters? 
Accordingly, the objective was to design and implement a game that can generate joy, fun and learning satisfaction. 
To contrast the vast majority of digital gamification projects the idea was to create a board game. This decision is in 
line with (i) survey results revealing that students with a majority of 67% rank board games as number one among 
games they play12 and (ii) general popularity of board games2. The developed board game is not intended to replace 
a whole course, but meant as a building block to be embedded into an interactive teaching concept. It should be 
generic in terms of the learning content to be transferred. As a prototype, it was coined in the domain of KM with four 
popular KM models as learning content23. 
The remainder of this article is structured as follows: in section 2 we look at relevant related work in the area of 
game design. This lays ground for the conceptual and implementation considerations in section 3. We present a concept 
for evaluation of the prototype and first experiences in section 4 and then conclude with ideas for further research. 
2. Related Work 
Game design essentially bases on two cornerstones: (i) player types as stereotypes, developed to characterize 
players and (ii) game mechanics as instruments to appeal players. These concepts are mostly used in the context of 
gamification based on digital technology. Nevertheless, as their (motivational) effect is widely independent from 
technological implementation we also use them as design aspects for the board game. 
2.1. Player types 
Preferences and psychological perception of people influence the way they can be motivated and involved in a 
game. Hence, for successfully creating a game it is essential to know which types of players exist. A number of 
models were developed to characterize those types, e.g., by Yee24 or Bartle1. We use the types Bartle identified 
after having analyzed the behavior of people during many Multi-User Dungeon (MUD) gaming sessions1. 
Illustrating his findings, he drew a so-called interest graph with two axes. The horizontal axe defines the 
interaction of players with the other players or with their environment. The vertical axe specifies if a player will act 
or interact during a game session. Positioning the player behavior he observed, led to four player types: Killers, 
Achievers, Socializers, and Explorers1,25,8. Figure 1 depicts the results, complemented by brief descriptions22. 
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Although often times applied in game design and gamification, Bartle's model has some issues, mainly its 
portability into other contexts than MUD. Hence, Dixon suggests to combine the player type with the persona 
concept to contextually-situated play-personas9. We acted on this suggestion by defining personas (see section 3.4). 
2.2. Game mechanics and their appropriateness for player types 
Game mechanics are means to implement motivational affordances. They aim for psychological outcomes like 
motivation, fun and attitude, which in turn can lead to behavior changes like preparing for a task or working together 
in a team14. Thus game mechanics stimulate people to participate in and enjoy a game. They "facilitate and encourage 
a user to explore and learn the properties of their possibility space through the use of feedback mechanisms"4. 
Literature and Internet provide a huge amount of examples14,3,22,11,25. 
Table 1 lists a selection of established game mechanics, and also indicates their appropriateness for addressing the 
player types. For clarity reasons we did not group the mechanics in different game dynamics like Blohm and 
Leimeister3 or main targets like Schacht and Schacht23. 
 
             Table1. Game mechanics and their appropriateness for player types 
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Clear goals 
Epic meaning 
 
Quests, challenges, 
tasks 
Countdown 
Transparency of 
results 
Feedback 
 
Cascading 
information 
 
Points 
Clear formulation of objectives to achieve 
Players will be highly motivated if they believe they are working to 
achieve something great, awe-inspiring 
Players have to solve a problem 
 
Time limit for solving a challenge 
Players know possible results of each action (e.g., target 
missed/reached) 
Players get immediate feedback on the outcome of actions (e.g., 
whether the answer to a question is true or false) 
Players get the minimum information needed to solve a quest. Only 
after having finished this quest, they get information to solve the next 
quest 
Numerical values given for actions like solving a quest 
X 
X 
 
X 
 
X 
X 
 
X 
X 
 
X 
X 
X 
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X 
X 
 
X 
X 
 
X 
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Fig. 1. Gamer types by Bartle (taken from Schacht21). 
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Achievement 
badges 
Achievements are a virtual or physical representation of having 
accomplished something 
X X  X 
Free lunch 
Loss aversion 
Ranking lists, leader 
boards 
Progression, level 
 
Community 
collaboration 
Player is rewarded for achievements of others 
Loosing points, status achievements etc. 
Instruments allowing to compare points, achievements, levels of 
players 
Informs player about his current status and success (e.g., how many 
steps still to go, how many percent of available points earned etc.) 
Jointly solving a problem brings people, perhaps the whole community, 
together and in contact to each other 
X 
X 
X 
 
X 
X 
X 
X 
 
X 
X 
X 
 
 
 
 
 
 
 
X 
X 
 
 
 
 
 
 
 
X 
 
3. Concept and implementation 
3.1. Requirements 
As a starting point for the development of the game concept, we formulate requirements for designing an appealing 
game-based learning and teaching experience. They are derived from the 'increase motivation of learner and 
instructors' part of the research question. We distinguish the learner's (player's) and the teacher's view, focusing on 
the first. 
 
Requirements from the learner's perspective (RL): 
RL1: Getting motivated, have fun and excitement 
RL2: Be able to choose from different topics (learning contents) 
RL3: Be able to influence the amount of learning content 
RL4: Be able to influence the order of learning units 
RL5: Be able to influence level of learning content detail 
RL6: Be able to decide on repetition 
RL7: Be able to decide on own preparation w.r.t. of learning content 
 
Requirements from the teacher's perspective (RT): 
RT1: Be able to transport various learning contents 
RT2: Be able to apply various levels of learning content detail 
RT3: Be able to pleasantly wrap 'boring', but necessary content (motivate students) 
RT4: Game must be self-explanatory (only brief intro and book of rules should suffice) 
 
In order to meet these requirements the concept for the board game combines various aspects from gamification 
and self-directed learning. Conceptual considerations cover game content, design, players, and mechanics and will be 
elaborated in the following paragraphs. At the end, we report on which resources are required to play, how a game 
needs to be prepared and how the game can finally played. 
3.2. Game content 
The game content describes the learning matter should be transferred. The topic is provided by the instructor or 
chosen by the learner and structured by domains and questions related to them. In the base version, such a content 
set for a topic comprises of four domains, ten questions per domain and ten cross-domain questions for repetition. 
For example the prototype topic 'KM' has four popular KM models as domains (SECI model, KM Building block 
model, Munich KM model, HANSE model). 
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The game design (see section 3.3) is independent from the learning matter. This means topic coverage is only 
limited by the availability of content sets. The provider can build a hierarchy of content sets in order to meet 
different levels of detail (see fig. 2). 
 
The variability of the learning content as object of the game facilitates freedom of choice both on learner and 
instructor side and thus meets the requirements RL2 to RL66 and RT1 to RT2. 
3.3. Game design 
Major design areas for the game apply to what the board should look like, which kind and number of questions 
should be posed to the players, and how they should be posed. Game mechanics are another important design issue. 
As they are closely related to player types, these two aspects are subject of section 3.4. 
3.3.1. Board design 
Requirements like RL2 to RL4 and RT2 ask for a modular, extensible board concept. In combination with the 
content set approach (see section 3.2) the idea was to create one board per domain and the possibility to arbitrarily 
link single boards. This thought is driven by the notion of micro content in micro learning21, characterized by thematic 
focus, structure, indivisibility and by being self-contained and clearly addressable5. 
Accordingly, the smallest coherent variant is a one board/one domain game. It includes 15 fields (see fig. 3): 
 
x 1 start and 1 finish field (also serve as bearings for a linking 'bridge' between two boards) 
x 10 question fields 
x 3 event fields (of 6 different types) 
 
In order to diversify player's movement on the board and hinder the emergence of boredom (RL1), the fields are 
not placed straight and linear, but meandering following two different layouts (see fig. 3). For the same reason event 
fields are introduced to break up the sequence of question fields and stimulate the gaming effect. Landing on one of 
them causes actions like moving forward or backward, throwing the dice again, being suspended for the next round, 
or earning gold coins from the bank. When hitting the Joker field a player wins a Joker card. A player can use it to be 
able to roll the dice again in case he does not know the answer to a question. 
  
Fig. 2. Content structure, detailing from left to right. 
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The single boards and their linking via bridging elements allow for very flexible layouts of a complete game, 
depending on the preferences of the players (RL2-RL6). The number of modules to be connected is only limited by 
the amount of content they want to learn and by a reasonable spatial dimension. The latter refers to the possibility of 
players to conveniently reach all parts of the overall board, the cards and their pawns, while sitting around a table or 
on the ground. For four to six players a number of eight connected boards appeared to be the maximum. Left part of 
figure 4 shows the basic version of the game, including four content domains and respectively four linked boards. On 
the right, a variation with six boards, consisting of five domains and a repetition (RL6), is visible. 
 
 
 
3.3.2. Posing questions and presenting answers 
An additional design aspect is the way, how the questions appear during the game. The option to label the respective 
field on the board with the question is not feasible, because it would hamper the reuse of the board for other learning 
contents. Numbering the fields would require listing the questions in the game book of rules or in a separate booklet. 
While playing, participants then needed to page through those to locate the right question and answer. This might 
impede the flow of the game and in turn fun and motivation of players. Inspired by games like Monopoly or Trivial 
Pursuit the use of cards showing the question on one side and the answer on the backside seemed to be appropriate to 
Fig. 3. Variants of the single game board. 
Fig. 4. Basic game version (four boards) and extended version (six boards including repetition). 
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avoid the aforementioned problems (see fig. 5). Stacks of ten cards, uniquely colored according to their content 
domain, are placed face-down on the board and one card is drawn when a player reaches a question, all of which are 
denoted by a question mark on the board. A player can read the question aloud, and the answer can be compared to 
the given solution immediately by just turning the card around. The card also shows the gold coin value that can be 
earned. The value depends on the question's level of difficulty. The way of presenting and communicating questions 
and answers allows all players to take up the learning content, not only the one currently in action. Explanations and 
discussions can arouse and lead to learning effects beyond the content covered by the question. 
 
 
3.3.3. Types of questions 
Using different types of questions is another way to achieve variety from the player's perspective15 and thus keep 
their fun level up (RL1). The ten questions for each domain are chosen from the alternatives in table 2. 
 
     Table 2. Question types 
Question type Example (from different domains = KM models) Answer 
Open questions (text answer) Which core process of the Munich KM model focuses on 
innovation? 
Knowledge 
development 
Closed questions (true or false) HANSE model was defined by Nonaka and Takeuchi false 
Crossword Which are the core processes of the Munich KM model? 
 
1=Knowledge 
generation 
2=Knowledge use 
3=Knowledge 
communication 
4=Knowledge 
representation 
 
Fig. 5. Question card. 
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Fill the gap (chart) Complement the chart of the KM Building block model! Knowledge goals 
Knowledge 
distribution 
 
 
 
 
 
Fill the gap (text) 
 
 
 
 
 
Fill the gap: Socialization turns implicit knowledge into 
..................... knowledge 
 
 
 
 
 
Implicit 
Choice In the SECI model learning by doing is a tool for … 
- Combination 
- Internalization 
Internalization 
 
3.3.4. Number of questions 
Playing time per domain mainly depends on the number of questions and players. In order to avoid overloading 
learners ten questions are considered to be reasonable (RL1). With this number four people playing four domain 
boards takes approximately 70 minutes. This corresponds to an often times mentioned time window of 5-20 minutes 
for a micro content for a single player5. Nevertheless, the players can vary the number by adding domains or doing 
the repetition (RL2 to RL6). 
3.4. Game players and game mechanics 
Target group of the game are students. In order to identify and implement appropriate game mechanics four play- 
personas are defined and assigned to the player types described in section 2.1: 
 
Michael 
He is 21 and lives in a university dorm. He likes bicycling, computer games and programs software to earn money 
and to practice what he has learned. He also gives private lessons to increase his income and to transfer his knowledge. 
Usually Michael needs to work over the (KM) class lessons, because he is not motivated to attend class or to keep his 
concentration up during class. With respect to these characteristics, Michael can be considered as an Achiever. 
Franziska 
25 years-old Franziska shares an apartment with five other students. She balances stress by going out with friends 
and likes cooking for her roommates. She is interested in news from others and shares own experience. Her favorite 
way to prepare for exams is joining learning groups. Here she can easily identify missing lecture notes and clarify 
ambiguities. This is important, because she misses some lessons due to her leisure activities with friends. In the 
semester break after the exams Franziska loves to travel and she works to finance her studies. Franziska's properties 
best fit to the player type of Socializers. 
Pauline 
Pauline is 18 and still lives with her parents and is subsidized by them. She reads a lot, because she wants to 
extend her knowledge and to improve her job opportunities when compared to competitors. Others admire her time 
management and she is eager to be complimented. In class, she would appreciate more interaction. Explorer seems 
to be the appropriate player type assigning to Pauline. 
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Stefan 
Stefan is 30 years old and married. He loves to spend time with his wife and his child. He runs marathons and 
always wants to be best, both in academic and private life. He regularly attends classes because he wants to join a PhD 
program in future. Before that, he plans to work for a while. In terms of player types, Stefan represents the Killer. 
In order to tie all player types, i.e. students represented by them, in the game (RL1), we implemented a set of ten 
game mechanics from the list in table 1 (section 2.2). They are shown and explained in table 3, together with the player 
types they primarily address. 
 
Table 3. Game mechanics implemented in the game and addressed player types 
Game mechanic … … and how it is implemented in the game 
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Clear goals 
Epic meaning 
Quests, challenges, 
tasks 
Countdown 
Transparency of 
results 
Feedback 
Points 
Ranking lists, leader 
boards 
Progression, level 
Community 
collaboration 
Earn as much gold coins as possible (= maximize the right answers to questions) 
Prepare for exam (at least partially) 
Questions of various type 
 
Possible by setting time limits and using a stop watch 
A question card shows the number of coins to earn on the front side 
 
Answers to the question are on the backside of the card and are publicly read or 
shown after the player responded 
A right answer to a question awards the player the number of coins related to the 
question 
Coins earned are laid out in front of each player, everybody can see standings 
 
Players see how far they have already moved on the board(s) 
Possible by using more than one game set and letting teams compete for the 
highest team score of points 
X 
X 
X 
 
X 
X 
 
X 
X 
X 
X 
X 
X 
X 
 
X 
X 
 
X 
X 
X 
X 
X 
 
X 
 
 
 
 
 
 
 
X 
 
 
 
 
 
 
 
 
X 
 
X 
X 
 
X 
 
 
 
X 
X 
 
 
 
 
X 
The table depicts an unbalance: Killers, Achievers and Explorers are pretty good reached by most applied 
mechanics, whereas Socializers are underrepresented. But there are aspects beyond game mechanics to balance that. 
For example for Socializers playing the game itself is a means which motivates them, because, despite the competitive 
character, they can share their knowledge and support other players when their quests are to be solved. 
3.5. Game resources, preparation and playing 
Playing the game requires at least a standard configuration, comprising the components included in table 4 and 
visualized in Figure 6. 
 
            Table 4. Content of a standard game set (box) for two to six people 
 
 
 
 
 
 
 
 
Type Element/Remark Type Element/Remark 
Board 
elements 
6 game boards 
1 start field 
1 finish field 
5 bridges 
6 domain labels (domain-specific) 
Cards 
 
 
 
 
 
 
Play elements 
4 * 10 question cards (domain-specific) 
10 question cards (cross-domain) 
10 question cards (blank, to be lettered individually) 
15 Joker cards 
 
6 dices 
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Rewards 
Game 
manual 
100 gold coins of value 1 
40 gold coins of value 2 
25 gold coins of value 3 
1 champion's trophy 
 
 
Rules booklet (5 pages; plus 2 for a 
game variant) 
 
 
 
Lecture notes 
6 pawns 
 
 
For content preparation (if applicable), in case of the 
prototype 10 pages about the KM models 
 
There are various ways of how the game can be used. Part of the preparation depends on the use context. When 
applied to enrich the didactic toolbox for teaching a course as mentioned in the introduction, the teacher provides the 
topic and the domain and also might fix organizational aspects like time, location, building teams etc. In a self- 
controlled learning group, the team members themselves decide, depending on their objective and on availability, 
which topic, and how many and which domains they want to learn, i.e. play. 
In any way, the players use the described elements of the game resources in order to set up the game. According to 
the pre-specified or chosen learning content, they place the right number of boards, connect them by bridges, and add 
start and finish field as well as the right labels and question card stacks for the chosen domain. 
Then each player choses a pawn and sets it on to 'Start' and the group determines who begins, e.g., by age. By 
rolling the dice clockwise one after the other, the players determine where to move their pawn and act according to 
the action related to the field they land on. Each player collects as many gold coins as possible. The game ends, when 
Fig. 6. Components of the prototype. 
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all participants have passed over 'Finish'. The player with the highest total gold coin value is the winner and gets the 
champion's trophy. 
4. Evaluation 
4.1. Technical Test 
Before using it in class, we tested the implemented prototype purely from a technical point of view. The aim was 
to check whether guidelines and rules are clear for the target group and whether everything works like intended. The 
basic version of the game with four boards was tested by three students who prepared by reading the 10 pages lecture 
notes for the KM game domain. They played approximately 35 minutes, appeared quite motivated and did not 
encounter any problem. Hence, we decided to apply the game in a class without changing it. 
4.2. Real-world evaluation 
First test bed for evaluation was the class 'KM' in the Bachelor's program 'Business Informatics' at the University 
of Applied Sciences in Nuremberg. In this class KM models are a part of the curriculum. The teacher announced the 
game to be played in one of the class meetings in May 2016 and gave a brief introduction to the KM models. At game 
day, 24 students could share seven game sets. They were asked to build teams and given a time slot of 90 minutes to 
play. 
To obtain feedback on the game we developed a questionnaire, both for students and instructors. Own observation 
during the game should complement the findings. The evaluation was also intended to test its overall design, 
particularly the questionnaires, for improvements for their future use. 
4.2.1. Student questionnaire and results 
All 24 students returned the questionnaire. Its fundamental questions are listed in table 5. 
 
      Table 5. Student questionnaire 
Category No. Question Response options 
General 
 
 
 
 
 
 
 
 
 
 
 
 
Playing 
the game 
1 
2 
3 
 
 
4 
5 
6 
 
 
7 
8 
9 
10 
11 
12 
13 
14 
What did you like at best in the board game? 
Which suggestions for improvement do you have? 
Did you prepare for the game by reading the lecture notes? 
 
 
Did you deepen your knowledge with the board game? 
Did the game increase your motivation for the class/topic? 
Would you like to play the board game again? 
 
How many KM models (boards) did you play? 
How many players were on your team? 
Did you use the repetition board? 
Are the game rules clear? 
Did you have problems to understand the game instructions? 
Is the questions’ level appropriate for the learning content? 
How long did it take to finish the game? 
Did you have fun playing? 
Empty field to write a comment 
Empty field to write a comment 
Yes, no 
If yes: How many hours did you spend for that? 
If no: Did that hamper you answering questions? 
Yes, neutral, no 
Yes, neutral, no 
Yes, no I prefer theoretical knowledge transfer 
 
 
Empty field to fill in a number 
Choose between two to six 
Yes, no 
Yes, neutral, no 
Yes, neutral, no 
Yes, neutral, no 
Empty field to fill in minutes 
Yes, neutral, no 
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Game
 15
 
design 16 
 
17 
18 
19 
20 
21 
Was the modular setup of the game appealing to you? 
Did the option to flexibly link and order single boards increase 
your motivation? 
Is the number of event fields appropriate? 
Is the number of question fields appropriate? 
Did you enjoy working with question cards? 
Did varying question types increase your motivation? 
Would you prefer using play money instead of gold coins? 
Yes, neutral, no 
Yes, neutral, no 
 
Yes, neutral, no 
Yes, neutral, no 
Yes, neutral, no 
Yes, neutral, no 
Yes, neutral, no 
 
Analyzing the responses revealed the following choice of results. The answers to the open questions 1 and 2 point 
to an overall satisfaction with the game. Approximately half of the students stated that they liked best the fact of 
replacing traditional teaching of theory-loaded content by the game approach. This seems to be a high rate of 
converging answers to an open question. One third pointed to preparation for the exam the game. Suggestions for 
improvement did not refer to the overall game, but were limited to particular details like how to count the Joker card 
in case a player has not used it yet when the game ends. Half of the students prepared for the game outside of class 
using lecture notes. They spent half an hour in average on that (question 3). Those who did not stated that this did not 
hamper them answering questions. 
Regarding questions 4 to 6, with almost 80% and 75% a large part of students quoted that playing the game 
deepened their knowledge about the topic and motivated them to deal with the content. Hence, it is no surprise that 18 
out of 24 also would like to play again (see fig. 7). 
 
For playing the game the 24 people split in one group with three players, four groups with four players and one 
group with five players (question 8). One team used three boards, while three teams decided for four boards and two 
teams played with five boards (question 7). Only five players (=one team) relinquished to use the repetition 
(question 9). 
Playing time for one domain was about 20 minutes in average with four players, i.e. about 80 minutes for a four- 
board/domain game (question 13). 
The rules as well as the instructions were rated perspicuous by all participants (questions 10 and 11). 74% of the 
players perceived the level of questions as exactly right for memorizing the KM models as learning content 
(question 12), and except for one student all participants had a lot of fun (question 14). 
The question area 'game design' primarily asked for the student's opinion on the design of the board(s) and the 
quests, i.e. the questions. Figure 8 depicts how board design evaluated in terms of modularity, flexibility in linking 
and numbers of question and event fields (questions 15 to 18). The 'no' rate for question 18 is runaway value. The 
Fig. 7. Quantitative results for questions four to six. 
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question aimed for the number of the question fields on the board, but the students referred it to the number of 
question cards. When asking them, some said they would like to have more than ten questions per domain in order to 
have more variation. This would contrast the intention to transfer knowledge by frequently repeating the questions. 
 
All participants enjoyed working with the question cards. And with a portion of 75%, the vast majority also thought 
that variation of question types is good way to increase motivation during the game (question 20). Finally all 
students preferred the used gold coins as rewards instead of play money (question 21). 
All these results clearly show that the game to a high degree meets the requirements formulated in section 3.1. 
From the learner's view it promises fun and pleasure (RL1), fosters self-conducted learning where students can 
decide what and how much to learn in what order and in which detail (RL 2 to RL7) and thus has a high motivational 
effect. The answers also point to the fulfillment of teacher's requirements to pleasantly transport 'boring' learning 
content without extensive explanation of the game (RT1, RT3, RT4). 
4.2.2. Teacher questionnaire and results 
We also asked the instructor of the KM course for her experience. Table 5 shows the main questions. 
 
Category No. Question Response options 
General 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Game 
preparation 
 
 
 
 
Playing 
the game 
1 
2 
3 
 
4 
 
5 
6 
 
 
7 
8 
9 
 
10 
 
 
11 
12 
What was your motivation to use the board game? 
What was your aim using it? 
Do you use other interactive techniques in your course to motivate your 
students? 
Do you encounter difficulties when teaching the chosen topic? 
Do you plan to use the board game again in the KM class? 
Can you imagine using the board game in another course with different topic? 
Are you satisfied with the behavior of your students w.r.t. the board game? 
Did you reach your aim? 
How did students react when you told them to use a board game instead of a 
theoretical lecture? 
Did you give an introduction to the KM models before the game? 
Did you encounter any problems when moderating the game? 
Did you observe any special facts during the game, e.g., behavior of students or 
conflicts in the teams? 
Empty field to write a comment 
Empty field to write a comment 
Yes, no 
If yes: Examples 
Yes, no 
If yes: which difficulties? 
Yes, no and reasons for the answer 
Yes, no 
If yes: for which course and topic 
If no: Why? 
Yes, neutral, no 
Yes, no and reasons for the answer 
Empty field to write a comment 
 
Yes, in the course 
Yes, I shared lecture notes 
No 
Yes, neutral, no 
Empty field to write a comment 
Fig. 8. Quantitative results for questions 15 to 18. 
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 13 Were the students constantly motivated? Yes, neutral, no 
The answers to the general questions one to eight are as follows: 
The teacher's motivation for using the board game was to include an interactive element into the teaching of a 
theory-loaded topic like the introduction to the KM models. The objective was to compared to traditional teaching 
better motivate students to acquire the respective knowledge by facilitating self-conducted learning, complemented 
by some fun. She stated that integrating the game doubled the time used for the topic, which is not surprising when 
applying interactive methods in lessons. From her point of view, the experience is pretty positive, leading to the 
consequence to repeat the gaming session in the next class and may be transfer the game design for use in other 
contexts (classes, topics). 
As for game preparation (questions nine to ten), the teacher noticed candidness, interest and curiosity of students 
when announcing the game. In the previous lesson, she gave a short introduction to the KM models. 
Her observations while the students played the game were positive (questions 11 to 13). The motivation of the 
students was perceived sustainably high, and particularly the intensive discussions about the learning content was 
remarkable. 
These answers also give evidence for the benefits of the board game w.r.t. the teacher's requirements. 
4.2.3. Own observations 
Besides using the questionnaires, we also observed and documented the behavior of the players. They first formed 
teams with three to five people. All teams then curiously opened the game box and took out the components. 
Negotiation about the number of models (boards) to play, their order and the layout pattern came next (see section 
4.2.1), leading to six different instances of the game (see fig. 9 for examples). This is good evidence of the concept's 
flexibility, leaving the players a lot of room for arranging the game by themselves and thus fulfilling the learner's 
requirements RL2 to RL6. Some teams read the instructions before starting, while others did it step by step. In any 
case, there were no questions about how to set up the game or about the rules, what proves that these aspects are easy 
to understand 
We also noticed different handling of the questions question cards. In some teams, a question was posed loudly by 
another player to the one in turn. Other groups preferred to have it read by the player in turn himself. The subject of 
the question was often discussed and annotated in the team, particularly if the answer was not clear for everyone. 
Another remarkable fact was that players lagging behind the others because of bad luck (low numbers) when rolling 
the dice still had good chances to win. The reason is that the question cards are put back to the bottom of the stack and 
appear again as the game proceeds. Attentive players could have learned the answer when the question was asked the 
first time and thus have a good chance to earn the gold coin. 
As assumed playing time depended on the number of players on the team and on the number of boards chosen. 
Four people and four boards was the combination best fitting to the timeframe of 70 minutes for playing. Smaller 
teams finished earlier and used the remaining time to play a single board again or just used the questions cards in the 
manner of a quartet card game. 
  
Fig. 9. Various game instances. 
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At the end of the session, we asked all participants for a final evaluation w.r.t. motivation and fun. The result 
expressed using emoticons on a flipchart is visible in Figure 10. 
5. Conclusion and further research 
We followed the gamification approach to develop a board game as instrument for the (university) teacher's toolbox 
of didactic means they can choose from when applying a blended learning concept including interactive and self- 
learning elements. The first feedback we collected indicates that the game is appropriate to tackle the requirements 
identified for the intended use. In the first place, the students and the teacher confirmed the effect of raising learning 
motivation and fun in the context of a theory-loaded content. Of course more evaluation is necessary to gain sound 
findings (see below). 
Limits of the positive effects can be assumed for a repetitive use of the game concept for different learning contents 
with the same group of learners within a short period of time. Extensions and variations could help avoiding or at least 
lessen such limits. Examples are (i) providing a completely 'blank' content set to be instantiated by the learner for a 
new topic, i.e. they can create their own domains and cards with questions and answers of their choice (ii) preparing 
more than ten question cards per domain and let the players draw ten (iii) using the cards as a card game only, without 
the board, as it was noticed during the observation (iv) varying rules, i.e. use the Joker to turn a question over to 
another player etc.. 
We currently prepare a content set for the topic of Business Process Management (BPM) to be used in a respective 
class at Technische Hochschule Ingolstadt. Modeling approaches like ARIS, BPMN or S-BPM serve as domains. On 
the cards characteristic aspects will be asked like basic idea or notation of the particular approach. Even small models 
can be depicted and be matter of questions of various types. 
In order to extent empirical grounding the BPM game as well as future rounds of the KM game will be subject to 
further evaluation. This also includes trying out and analyzing the effects of variations with several control groups, 
including students and teachers. The findings can serve as trigger for adapting the game design. 
References 
1. Bartle   R.   Hearts,   clubs,   diamonds,   spades:   Players   who   suit   MUDs.   Journal   of   MUD   research   1996;   1:1.,   see    
also http://mud.co.uk/richard/hcds.htm, last access 2016/05/19. 
Fig. 10. Final evaluation. 
116   Bahar Taspinar et al. /  Procedia Computer Science  99 ( 2016 )  101 – 116 
2. Bell J. Why board games are hot again (24.03.2016), https://newtrail.ualberta.ca/featurestories/why-board-games-are-hot-again, 
last access 2016/05/19. 
3. Blohm I, Leimeister JM. Gestaltung IT-basierter Zusatzdienstleistungen zur Motivationsunterstützung und Verhaltensänderung. 
Wirtschaftsinformatik 2013; 55:4, p. 275-278. 
4. Cook D. Game mechanics, http://www.lostgarden.com/2006/10/what-are-game-mechanics.html, last access 2016/05/19. 
5. Decker J, Wesseloh H, Schumann, M. Anforderungen an mobile Micro Learning Anwendungen mit Gamification-Elementen in 
Unternehmen. In: Leyh C, Strahringer S (Eds.), Gamification. HMD Praxis der Wirtschaftsinformatik 2015;52:6, p. 851-865. 
6. Deterding, S, Dixon D, Khaled R, Nacke L. From game design elements to gamefulness: defining gamification. MindTrek '11 
Proceedings of the 15th International Academic MindTrek Conference: Envisioning Future Media Environments; 2011. p. 9-15. 
7. Deterding, S, Khaled, R, Nacke, L, Dixon, D. Gamification: Toward a definition. CHI 2011 Gamification Workshop Proceedings; 
2011. p.12-15. 
8. Deißler N. Welche Spielertypen gibt es? http://digitalfit.de/spielertypen, last access 2016/05/19. 
9. Dixon, D. Player types and gamification. CHI 2011 Gamification Workshop Proceedings; 2011. 
10. Eckardt L, Siemon D, Robra-Bissantz S. GamEducation – Spielelemente in der Universitätslehre. HMD Praxis der 
Wirtschaftsinformatik 2015;52:6, p. 915-925. 
11. Gamification wiki, https://badgeville.com/wiki/Game_Mechanics, last access 2016/05/19. 
12. Ganguin S. Computerspiele und lebenslanges Lernen: Eine Synthese von Gegensätzen. Wiesbaden: Springer; 2010. 
13. Gartner. http://www.gartner.com/newsroom/id/2819918, last access 2016/05/19. 
14. Hamari J, Koivisto J, Sarsa H. Does gamification work? A literature review of empirical studies on gamification. Proceedings of 
the 47th Hawaii International Conference of System Sciences (HICCS); 2014. P. 3025-3034. 
15. Maske P. Mobile Applikationen 1 – Interdisziplinäre Entwicklung am Beispiel des Mobile Learning. Wiesbaden: Gabler, 2012. 
16. NMC (Ed.). Horizon Report 2014 Higher education edition, http://cdn.nmc.org/media/2014-nmc-horizon-report-he-EN-SC.pdf, 
last access 2016/05/19. 
17. Kapp, KM. The gamification of learning and instruction: Game-based methods and strategies for training and education. San 
Francisco: Pfeiffer; 2012. 
18. Leyh C, Strahringer S (Eds.). Gamification. HMD Praxis der Wirtschaftsinformatik 2015;52:6. 
19. Reiners T, Wood L. (Eds.). Gamification in education and business. Zug: Springer, 2015. 
20. Rees J. Gamifikation: Wer Spielt, arbeitet motivierter, http://www.wiwo.de/technologie/digitale-welt/gamifikation-wer-spielt- 
arbeitetmotivierter/9445564-all.html, last access 2016/05/19. 
21. Robes J. Microlearning und Microtraining: Flexible Kurzformate in der Weiterbildung. In: Wilbers K (Ed.) Handbuch E-Learning. 
Köln: Dt. Wirtschaftsdienst; 2009. 
22. Schacht M, Schacht S. Start the game: increasing user experience of enterprise systems following a gamification mechanism. In: 
Maedche A, Botzenhardt A, Neer L (Eds.). Software for people. Heidelberg: Springer, 2012, p.181-199. 
23. Taspinar B. Konzeption und prototypische Entwicklung eines Brettspiels zur interaktiven Gestaltung der Lehrveranstaltung 
"Wissensmanagement" mittels Gamification, Master thesis, Technische Hochschule Nürnberg, 2015. 
24. Yee N. The daedalus project. http://www.nickyee.com/daedalus, last access 2016/05/19. 
25. Zichermann G, Cunningham C. Gamification by design: Implementing game mechanics in web and mobile apps. Sebastopol: 
O'Reilly Media; 2011. 
